The objectives of this project were firstly to develop a practical toolkit of evidence-informed strategies for building research capacity in allied health, and secondly to disseminate and apply this toolkit to inform tailored research capacity building plans for allied health teams.
INTRODUCTION
Building the research capacity and capability of Australian health services is recognised as a priority because of the benefits this brings for individuals, the nation and the economy [1] . Research capacity building is "a process of developing sustainable abilities and skills enabling individuals and organisations to perform high quality research" [2] . The goal of research capacity building is to complement health professionals' existing clinical expertise with research skills [3] . Allied health professionals who are engaged in performing research tend to have more positive perceptions of research, be better at applying research evidence to inform their practice and enjoy greater job satisfaction [3] [4] [5] [6] . Research also provides a means for allied health professionals to evaluate the quality and efficiency of their services [3, 6] , contribute to a wider base of evidence to inform service planning and delivery, advance their profession's base of knowledge and influence funding bodies [3, 5, 7] .
Although Australian allied health professionals have reported that they are interested in conducting research [8] [9] [10] , their research culture and engagement remains relatively limited [11, 12] due to a number of barriers including a lack of time, other work roles taking priority and a lack of research skills [12, 13] . The most common motivators for doing research are to address identified problems in practice, provide the best possible care for clients, build the evidence base to inform service delivery, improve job satisfaction and enhance career opportunities [5, 6, 12, 13] . Based on a recent needs assessment conducted in our health service in 2017, 62% of responding allied health professionals were engaged in research activity over the preceding 20 month period, with the most commonly undertaken activities being collecting data, completing a literature review, and writing an ethics application [14] . Overall, participants self-reported moderate to high levels of skill and success in undertaking research, although there was variability between professional groups. The most common barriers and motivators to engaging in research were comparable to those reported in the literature.
In efforts to address these barriers and motivators, several allied health research capacity building interventions have been implemented in Australia [4, 9, 10, [15] [16] [17] [18] [19] and internationally [20, 21] . Additionally, numerous strategies have been recommended based on evaluations of the needs, interests and experiences of allied health professionals [3, 5, 6, 8, 12, 13, 22] and mixed groups of health professionals [7, 23, 24] . Commonly recommended strategies include protected time, funding, support from managers, mentoring, partnerships and dedicated research facilitators [8, 12, 22] .
Several existing frameworks outline potential strategies for allied health research capacity building [4, 7, However, this framework is not yet in a practical format for implementation by clinicians and managers.
The objectives guiding this service improvement project were firstly to develop a practical toolkit of evidenceinformed research capacity building strategies for allied health; and secondly to disseminate and apply this toolkit to inform the development of tailored research capacity building plans for allied health teams based on their specific needs and context. To exemplify the second objective, we will describe a short-term case study of how one allied health team was supported to develop a tailored research capacity building plan using the toolkit.
METHODS
This project used a quality improvement methodology based on the plan, do, study, act (PDSA) cycle, with two phases to address the project's objectives: 1. development of the toolkit and 2. dissemination and application of the toolkit. Ethical approval was sought however the project was judged to be service improvement and exempt from ethical review. HREC/17/QGC/360.
SETTING
The project was undertaken in a large publicly funded to achieve a consensus regarding the strategies to be included in the toolkit and to refine the content of the toolkit prior to its dissemination.
Phase 2: Dissemination and application of the toolkit

Participants and procedures
The toolkit was first presented at an allied health leadership and governance meeting which was attended by the senior managers of each allied health professional group in November 2017. To support the application of the toolkit, profession-specific needs assessments were undertaken during April 2017 as part of a larger project [14] . These needs assessments included baseline measures of research skills, successes, barriers and motivators using the Research Capacity and Culture (RCC) tool [2] and an audit of research activity conducted by each group.
Senior managers of the eight largest allied health professional groups in our health service were invited to participate in meetings with JM and SM to review the results of their needs assessment and discuss how the toolkit could be used to inform tailored research capacity building plans for their teams. of strategies and summary of progress after three months are outlined in Table 1 . Most of the strategies addressed the component 'supporting clinicians in research'. At the end of the three-month period, over half of the strategies in the plan had been achieved, while the others remained in progress. The strategy 'negotiating shared research priorities and projects' had not commenced because the team decided to prioritise identifying their own strategic drivers first, to ensure that future research collaborations will be relevant to their service needs. 
DISCUSSION
This quality improvement project developed a practical toolkit of evidence-informed research capacity building strategies. We described the dissemination and application of the toolkit within eight allied health professional teams, including a case study of one team who used the tool to develop and implement a tailored research capacity building plan.
To our knowledge, this is the first project which has described a practical toolkit to promote research capacity building in allied health teams. Two previous studies found that team-based interventions may be effective in terms of improving participants' research capabilities, confidence and outputs, developing linkages and collaborations, and increasing perceived research capacity and culture at the level of individuals, teams and the organisation [15, 20] .
Whereas these previous studies implemented standardised interventions, the current study focussed on facilitating teams to develop locally tailored plans consisting of a combination of strategies which were relevant to their goals, needs and context. Given the multiple competing demands operating in health services, this toolkit may assist managers to prioritise the investment of limited time and resources for best outcomes in terms of maximising allied health research engagement. We found that a facilitator (in our case a project officer) was able to guide managers to select, tailor and implement appropriate strategies for their team, from the toolkit.
LIMITATIONS AND FUTURE DIRECTIONS
A limitation of this study is that it was descriptive summary in one health service. While the present study highlights some While other research capacity building approaches have been focussed at the level of individuals [10, 28] , organisations [4, 16, 17] or policy [9, 21, 25] , this project was targeted at the level of teams. Another suggested future direction for research is to apply the toolkit at both organisation and team levels, in addition to supporting individual research-interested clinicians, as part of the recommended 'whole of system' approach.
PRACTICAL RECOMMENDATIONS
In the present study, application of the toolkit was informed by the results of a needs assessment which identified the unique strengths, areas for development, barriers and motivators operating in each team. A rigorous needs assessment is helpful for measuring baseline research capacity and culture, thus ensuring that strategies address areas that require attention and providing a means of evaluating change over time. Previous research suggests it may be more useful to focus on enhancing motivators rather than removing barriers [11] . Thus, it may be advantageous to prioritise implementing research capacity building strategies which target teams' existing motivators for conducting research, as identified through a needs assessment.
While all health professionals should be using research 
Supporting clinicians in research:
Opportunities to get involved:
-Encourage and provide opportunities for all practitioners to get involved in doing research. [1, 2, 5, 6] -Support practitioners to participate in different ways, depending on the service needs and individuals' interests, motivation and available time. [1, 2, 6, 7] Examples of research participation include: [2, 8] -identifying research ideas based on problems, gaps and issues in practice -helping design feasible, practical and cost-effective methodologies -collecting and/or analysing data -helping write research reports and manuscripts for publications -Give individual practitioners the opportunity to engage in small research projects. [1, 6] -Use journal club to help support research projects by critically appraising relevant literature. [1] Research friendly workplace:
-Accommodate and value individuals' different research interests, motivations, abilities, time commitments and career paths. [1] -Consult staff members about what they think is needed to build research capacity. [4] -Promote the everyday application of critical thinking skills and evidence-based practice, as these skills are foundational to doing research. [2] -Prioritise supporting and strengthening the research abilities and interests of those practitioners who are most interested and motivated to participate in research. [7, 9, 10] -Be flexible in supporting flexible work arrangements for research. [10, 18] -Support secondment opportunities as a means of building research skills. [2] -Support staff with joint clinical and academic appointments. [16] Protected time and funding:
-Quarantine time for research within work hours [7, 10, 11, 12] , e.g. one day/week per team or department. [13] -Protect funding for clinical backfill arrangements. [2, 4, 5, 10] -Develop systems that allow practitioners to take time off-line to do research. [5] -Provide access to some in-kind [internal] funding. [5, 15] -Assist practitioners to identify and apply for research funding. [6, 18] -Make use of local funding opportunities. [2] -Optimise access to information about upcoming funding opportunities. [2] -Strategically make use of supernumery resources [e.g. students] to assist with either doing research (i.e. honours students) or to support clinical backfill. [1] -Collaborate with academics and research fellows/facilitators/officers to help secure funding. [5, 6] -Pool funds to employ a research assistant who can assist practitioners to conduct research. [4] Asia Mentoring:
-Seek out mentoring/supervision from more experienced researchers. [1, 2, 4, 5, 6, 7, 10, 11, 12, 13, 14, 18] -Identify potential research mentors, role models and champions in your team. [5] -Match novice researchers with more experienced researchers. [2] -Seek opportunities for mentoring in individual or group formats. [2, 4] -Develop structures/processes for research mentoring e.g. regular meetings, [1] formal agreements. [2, 6] -Support sustained engagement with mentoring relationships over time. [2, 6, 18] Skill mix of teams:
-Consider research skill mix of teams when planning staffing. [2] -Make the most of existing research capacity within the team/service [2] , e.g.
-engage those practitioners who already have some skills to help more novice researchers.
Education & training:
-Undertake research training needs assessments. [2] -Seek out education and training that is appropriate to the needs, interests, existing skills and backgrounds of individuals and teams. [2, 5, 6, 7, 11, 12, 13] -Engage with university partners to access additional research education and training. [1, 5, 6] -Optimise access to information about upcoming education and training opportunities. [2, 4] , e.g. by developing or using an existing local website/intranet page to disseminate information. [1] -Develop a directory of local research resources and supports. [2] -Support practitioners to undertake research higher degrees or other formal post-graduate study to build their research skills. [1, 6, 7] -Increase incentives for practitioners to acquire research qualifications. [5] Reward and recognition:
-Identify and reinforce intrinsic rewards for research (e.g. skill development, personal satisfaction from succeeding at a challenging task). [4] -Provide extrinsic rewards and incentives for research achievements (e.g. financial incentives, recognition, greater professional/career opportunities including secondments). [2, 5] -Support research career opportunities including access to research career pathways. [2, 3, 5] -Organise local team events for practitioners to present their research. [4, 10, 16] -Encourage and support practitioners to attend external conferences. [4, 18] Access to resources:
-Provide access to infrastructure and resources such as library, software, desk and computer use. [5, 13] -Engage with university partners to access additional infrastructure and resources (e.g. libraries and software). [5] Asia -Develop partnerships with academics and students (co-supervise honours students). [1, 2, 5, 6, 7, 14] -Integrate practice-driven questions with the perspectives and skill base of academic partners. [1, 6] -Establish conjoint/collaborative academic-practitioner positions. [1, 2, 5] -Focus on building and maintaining partnerships over time. [2] Shared purpose:
-Identify the strategic research drivers for your team/service and for potential partners. [1] -Link up with partners who are geographically close and have common local drivers. [1] -Organise networking events to discuss and develop research ideas. [1] -Develop a shared vision and common values to underpin partnerships. [1] -Co-ordinate research priorities with those of universities and other organisations. [1] -Get equal commitment from all partners. [1] -Specify proposed outcomes and impacts of collaborative projects early on, and link these to the strategic aims of the partner organisation/s. [1] -Commit time to the early stages of developing collaborative projects. [1] -Jointly implement research projects and evaluate outcomes. [6] -Share ownership/authorship of research. [1] -Develop partnerships through co-funded research projects. [5] Team-based approach:
-Coordinate team-based projects as well as individual research projects. [1, 2, 5, 6, 10, 13] -Managers to lead/facilitate team-based projects. [2, 7] -Create a research register of current and potential research questions and project ideas. [16] Identify strategic drivers for research within the team/service. [1] -Systematically solicit and develop research questions and ideas that arise directly from practice. [1] -Capitalise on dissatisfaction with the "status quo" of service delivery. [4] -Link outcomes of research projects to the strategic aims of the team. [1] -Help design and implement projects which use patient-centred outcome measures and realistic methodologies that are feasible in practice. [2] Asia Integrate local research findings back into practice:
-Apply locally developed research knowledge to inform clinical practice and local strategy policy. [2, 6] -Encourage action research and participatory inquiry involving cycles of action, reflection and dissemination of research findings into practice. [2] -Create opportunities and encourage practitioners to disseminate research findings widely [e.g. journal article publications, conference presentations, local reporting, fact sheets, media], so that they can have an impact on practice both locally and beyond. [2, 4, 6] 
